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We have studied the properties of a sponge phase made of pentaethylene glycol
monododecyl ether, a non-ionic surfactant, water (or alternatively a buffer), and
a co-surfactant among a choice of four detergents widely used with membrane
proteins. The phase was characterized by cross-polarized electron microscopy,
diffusion of a fluorescent probe (fluorescence recovery after pattern phto-
bleaching), freeze fracture electron microscopy, and small angle x-ray and neu-
tron scattering, and partial phase diagrams were created.
This phase offers several advantages for membrane protein studies; the distance
between unsupported bilayers can be tuned easily, the phase is non-viscous and
hence easy to handle; it is isotropic and thus amenable to optical studies as well
as for crystallization assays. Additionaly, we have demonstrated that several
transmembrane proteins retain their structure and activity inside the phase.
To demonstrate our approach we have studied the interaction between trans-
membrane proteins from a Pseudomonas aeruginosa efflux pump; MexA-
MexB-OprM. By measuring their lateral diffusion we were able to determine
the mode of interaction, the size of the protein complex and its stoichiometry.
We have shown that MexA is embedded in the bilayer; that MexA and OprM do
not interact laterally but form a complex if they are inserted in opposite bilayers
and that the population of bound proteins is at its maximum for bilayers sepa-
rated by a distance of ~ 200 A˚, which is the expected periplasmic thickness for
gram-negative bacteria.
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The question of how membrane curvature (MC) is involved in generating and
maintaining spatial organization and activity of cells is increasingly being ad-
dressed. MC is regulated in part by peripheral membrane proteins, such as those
that contain BAR domains and amphiphatic membrane-binding helices. How-
ever, the mechanisms underlying membrane curvature sensing and generation
(MC S&G) currently are not fully understood. Based on recently published find-
ings, we hypothesize that intra-molecular auto-inhibition modulate MC S&G in
BAR domain containing proteins. Specifically, we here focus on the N-BAR
domain containing protein endophilin, which is known to be involved in both
clathrin-dependent and clathrin independent endocytotic pathways. Endophilin
interacts with dynamin and synaptojanin via a C-terminal SH3 domain.
To evaluate auto-inhibition in influencing MC S&G of endophilin, we compare
the consequences of the binding of two different proline rich peptides to the
endophilin SH3 domains. We found that these two peptides increase endophilin
membrane binding affinity to differing degrees that also were dependent on
membrane composition. Furthermore, we observed that the more effective pep-
tide released both binding affinity and curvature sensing capability, while the
other peptide merely liberated endophilin membrane binding affinity. Finally,
we propose a molecular interaction model to interpret these phenomena.
3173-Pos Board B34
Effects of the Periplasmic Domain of BamA, the Essential Transmembrane
Protein of the Beta-Barrel Assembly Machinery (BAM), in Folding and
Insertion of the Outer Membrane Protein A
Esther Talmon, Bettina A. Hagemann, Jo¨rg H. Kleinschmidt.
University of Konstanz, Konstanz, Germany.
In Escherichia coli, folding and insertion of outer membrane proteins (OMPs) is
facilitated by the b-barrel assembly machinery (BAM), composed of the integral
protein BamA and the four lipoproteins BamB, BamC, BamA and BamE. BamA
consists of a transmembrane b-barrel and a soluble periplasmic domain (PD-
BamA), comprised of five polypeptide transport-associated (POTRA) domains.
Although it is known that PD-BamA is necessary for the activity of the BAM-
complex, its mechanism is not understood. To examine whether PD-BamA pro-motes folding and insertion of OMPs into lipid membranes, we expressed and
isolated it from E. coli. The secondary structure of PD-BamA was determined
byCDspectroscopy to36%a-helix, 15%b-strand, 20%b-turns, and 29%random
coil. For OMP folding experiments, we isolated outer membrane protein A
(OmpA) from E. coli in unfolded form in urea-solution. To investigate the effect
of PD-BamA on the kinetics of OmpA folding into the model membranes
different sets of experiments were performed. In parallel experiments, in the
absence and presence of PD-BamA, the dependence of OmpA foldingwas exam-
ined by gel electrophoresis as described [1]. The effects of temperature, lipid
composition, and lipid concentration on PD-BamA function were investigated.
PD-BamAwas found to promote folding of OmpA into lipid bilayers when phos-
phatidylglycerol (PG) was present in the membrane. No effect on the folding of
OmpA could be observed in the absence of PG. Fluorescence spectroscopy
showed that PD-BamA binds to lipid bilayers, but only when these contain PG.
The kinetics of OmpA folding, determined at various PD-BamA/OmpA ratios,
indicated a 1:1 stoichiometry of the interactionofPD-BamAandunfoldedOmpA.
[1] Kleinschmidt, J.H. (2003) Cell. Mol. Life Sci. 60, 1547-1558.
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Apoptosis is an essential process for the development of all multi-cellular or-
ganisms, and Bcl-2 family proteins critically regulate most pathways of apopto-
sis at the level of mitochondria. Bid is a pro-apoptotic member of the Bcl-2
family proteins that regulates the integrity of the Mitochondrial Outer Mem-
brane (MOM) by activating other Bcl-2 family members. Upon induction of ap-
optosis, Bid is cleaved and the active fragment, tBid binds to the MOM to
potently induce cell death. However, the mechanism by which the two cleaved
fragments of Bid separate to form tBid is contentious, and so is the nature of the
interactions between tBid and other Bcl-2 family members.
We have developed an in vitro fluorescent assay system to elucidate the mech-
anism of activation of tBid using recombinant proteins and either isolated mi-
tochondria or biomimetic liposomes. Single cysteine mutants of Bid were
created, and labelled with an environment sensitive fluorescent thiol-reactive
dye to study the individual steps of tBid binding to the MOM and its interac-
tions with pro- and anti-apoptotic proteins.
We propose a mechanism by which cleaved Bid first binds to the MOM, the two
cleaved fragments separate and then tBid undergoes a conformational change at
the membrane to achieve its active form. Once active at the MOM, tBid adopts
further distinct conformations when interacting with either Bax or Bcl-XL. The
relative ratio of different conformers of tBid at the MOM is manipulated by the
dynamic interactions between different Bcl-2 binding partners.
These results offer a broad but simple model for the activation mechanism of
tBid. It is possible that additional interactions of tBid with binding partners
in a cell can further add to this model. Our results suggest that conformational
changes of tBid at the MOM modulate specific apoptotic functions.
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Pulmonary surfactant is a specialized lipid-protein complex, which essential
function is to stabilize the gas exchange surface of the respiratory epithelium
against physical forces tending to its collapse. Hydrophobic surfactant proteins
SP-B and SP-C are critical to promote very rapid adsorption of phospholipids
into the interface and to stabilize the surface active film along the compression-
expansion respiratory cycles. Mature SP-B is a homodimeric protein of approx-
imately 18kDa (two 79 amino-acid polypeptides), while SP-C is an apparently
monomeric lipopeptide of 35 residues (3.7kDa).
To date, the classical method to extract and purify these proteins from surfac-
tant membranes involves the use of organic solvents. This method can disrupt
native supramolecular protein complexes. We have optimized the purification
of surfactant membrane proteins upon solubilization of surfactant membranes
by the zwitterionic detergent CHAPS. Different fractions have been purified
from the solubilised material by gradient centrifugation and exclusion-size
chromatography, showing the presence of two types of protein complexes in
terms of size and density, heterogeneously composed of different oligomeric
states of surfactant proteins.
An ionic-exchange chromatography of solubilized surfactant yielded a fraction
of cationic protein complexes consisting mainly of surfactant protein SP-B.
